Identification of Toll-like receptor family members in Oncomelania hupensis and their role in defense against Schistosoma japonicum.
The amphibious snail, Oncomelania hupensis, primarily distributed in the Far East, is the only intermediate host of Schistosoma japonicum, which causes the most virulent form of schistosomiasis. Obligatory parasitism of snails is the main vehicle for human and livestock infection and depends primarily on parasite infectivity, snail defense capacity and specificity, and parasite-snail compatibility. Therefore, the schistosome-snail interaction is biomedically significant, particularly the molecular mechanisms involved in the innate immune response against S. japonicum. Several immune effectors and signaling pathways have been successfully identified in mollusks, especially in Biomphalaria glabrata, the intermediate snail host of S. mansoni; however, limited information is available for O. hupensis. Here, we identified 16 Toll-like receptors (TLRs) in O. hupensis. These O. hupensis TLRs (OhTLRs) are highly expressed in haemocytes, the primary immune cell of mollusks. Most of the OhTLRs were more highly expressed in female gonads than in other tissues, which may suggest maternal immune transfer in O. hupensis. After S. japonicum challenge, the expression levels of all of the OhTLRs were significantly up-regulated at 6 h post-challenge; many of the OhTLR expression levels were inhibited at later time points in haemocytes, while they were inhibited and fluctuated to varying degrees in other tissues. Additionally, we further determined the tissue-specific expression and dynamic response against S. japonicum of one of the TLR signaling adaptors, myeloid differentiation factor 88 (MyD88), from O. hupensis. Three OhMyD88 genes were highly expressed in haemocytes, and were up-regulated in haemocytes and inhibited in the head-foot muscle at the early time-point after S. japonicum challenge; however, these had slower changes and longer durations compared to OhTLRs. These results provide evidence suggesting that immune effectors are involved in innate immune responses of O. hupensis against S. japonicum and may play a role in the activation of different haemocytes, and not limited for the early response to S. japonicum invasion. Further investigation into the varied expression of OhTLRs in other tissues after S. japonicum challenge will improve our understanding of TLR function in innate immunity of O. hupensis.